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(54) HHCTPYMEHT JU1H XOJtOJfflOfl PA3JIATO TPYE 



1 

tbooptrtHHe OTBOCWTCJl K MeraJUK>o6pt60TKC f 

npejDcumvRo una o6p*fioncH OTmepcndl b Tpy- 
Go ii Moxer flun HcnanwOBaRO rrpw oicoira- 
tcjmoA o6ptfiaiK« toimoinpvieocKx orsepemi 
Tpyfi una nmpo-imcBMo- r tobrtvirux nrra- 
net mbtoaom ae<|»pMmm>KHorc npotxmBixiia 
GnopftoBamta). 

Mjbbctoh RRcrpyweHT rum pamra xpyO, co- 
jy paaumi CTynciniTyio onpaaicy c Htnpcceo- 

BAHHMMM ft! HM flC<t>OpMHpyioaiKMJI KOHkOTMH* 
KB' OCR onpBBKH BUnonKCBB RRHRKSpmCXBR 
ptCTO<DCa. B CTtHXBX onptBKR - ptflWOHMe 
OTBepCTRB. HB TOptttt KOMH - fRUOttlMUO 
Ri3M, coo6n»Kmowca C OTB€pCTR*MR OnptBKR. 

HncrpyMCHT otaoaceH otcreMoU mnrm pa(k«ct 

BOUQCOCTR B oCpBJOBiHHMC OTBCpCTIUfMB R RB3B* 
MR KtHBHU (1). 

PB3taemrrejn»HOR cmbjkoh Meaagr noBepxHOciMo 
rpytfw r pa 60*01 mm kojim&mh npn pa6ote rro 

TO RHCTpyMCHTB JCBflBCTCJI fUDOBOM CJK>H, 06- 

pBsyiocxofMca b peiymmt narpcBj paooieH 

XRJDCOCTH B flOJlOCTM HHCTpyMCKTa JXO TCMITC* 

patypM iopoof5pa308aHMB t oh paootaer tojti>ko 
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mo npeflBapRicjiBHO HarpcTOMy no TeMncpaTypM 
ropncro ne^wpMRpOBaHRR Mcranna Tpy6bh 

HeaoctaTKOtt, ttoro HHCTpyMCHta xBJiaeica 
to, wo Ana BonroroBKR k paoorc oh ipeoy- 
cr BapancR paOcweft xwdcoctmo rohoctr r 
5 npeiXBapRTenBRoA pawn 3axojoioro kohw 
TpyCw. Ha bmxojw R3 Tpyfibi noaie OKOina- 
kmjc npomecca pawn RHCipyMCHT HarpcBaeica 
no TCMnepaiypM aunie napoo6pa30BajDw paoo- 

<KH aCHJDCOCTR, TTO BM3MBBCT OnpcaCnCHHWC 

10 HeynofcTBa iip* iKcnnyaTBUHR. Totooct* o6pa- 

6OTKR OTBCpCTKft TBKHM RHCTpyMCHTOM HCBW- 

ooKta. 

tleJIB .R306pCTtHRa - nOBWIUCHRC KSICCTBa 

otipaooTKH. 

15 nocraBneimaji ucra> flocwracTca tcm, qro h> 
bccthwm RHCTpyMCKTt coflejmaiuHH nojiyw on- 
paaKy c Haca*eHHbiMH hb hcc nc4>opMHpyio- 

UIHMM 3J1CMCHTBMH, B CTCHK3X KOTOpOH BMnOJH 

hchm pa/XHajibHwe OTBcpcnw, a Ha Topuax 

flC<J>OpMHpyK)lUHX 3JTCMCHTOB, o6paiUCHMbfX OflHH 

k npyroMy, - panHam»Hbie na3M, a taicxe ho- 
towhk pa6oqcfl khakocth nnB nonaiw cc a 
oGpaaoBBHHMc OTBcpcTHBMH h na^aMH KaHam»i t 
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chji6»cch cMOHTHpoB3inn»iM b pacTCvrxe ortpaB- 

KH C BO3MO*HOCTbl0 OCCBOTO nCpCMTUlCHKH no 

m>iM uitokom c nopumcM, na HapyxHofl no- 
BCpxHocnt KOtoporo BMnomicHa KonmeBaJi npo- 
xowa, cociotHCHHaH c nonocTbio nnoxa n c 5 

OAHMM H3 paflHaJIWiMX OTBCpCTHH OnpaBKH, 8 

nonocr* ufTOKa coeromeHa c hctoihhkom pa6o- 

HCH 3KHAKOCTH, B KaHCCTBC KOTOpOH HCHOJIMO 

' Bana cMa3WBaioiuafl wokocti>. 

Ha qepre*e noKaaaH o6uikh bha npeonarae- to 
Moro HHcrpyMCHTa, paspes. 
. HMCTpyMCHT concpJicHT KoprryoonpaBKy l f no 

OCM OnpaBKH BMnaTHCHO UJOIKHflpiWCCKOC 0T- 
BCpCTRC C p33MCUICHHbIM B HCM nOflBJpKHUM 
3J1CMCKTOM - nonblM UITOKOM 2 C HOpiUHCM. 15 

BbmomieiaaiM 3aoAHo co iutokom. Ha nopiu- 
lie BMnojriietfa KonmeBM npowoca e, cochh- 
ncima* c nonocn>jo ^ nrroxa. B crcracax oiK 
paBKH npcjrycMOTpeHW paOTamnwc oTBCpcnw 
a zuw noflBona cMa3oiH0H hchjukocth k nasaM jo 
6 iia Topoax iie(J>opMnpyiouiHX 3jicmchtob 3. 
UItok, ycranoBncHHwft c bo3mo*choctmo bo> 
BpaTHo-nocrynaTCJiMioro roiwccmw b nonocra 

OnpaBKH OTHOCHTCJTbHO paAHaJIbHMX OTBCpCTHH 

b creincax, npcncAOBaTCJitHO pacrrpcjwnHCT no- 25 

TOK CM330qH0H 3KHAKOCTH K 30H3M o6pa6oTKH» 

Pa6o«me 3ncMCHiw 3 c yBcrarmBaiomRMHCfl 
k bmxojv nHaMcrpaMH nocaaceHM Ha uhjthha- 
pmccicyio «ncr* onpaBKH, ruiotnoe npnmm 
xxpyr k upyry pa6owx djjcmchtob n yAepxainie^ 
kx b tbkom coctohhhh o6ccnwHBacTca raHxofi 
4, HaBinnHBaHMUCHoi na nepcjmww iacib on- 
paBKH. 

PaCory HHcrpyMcina mokho npocjieAHTb na 
npHMepe o6pa6oTKH OTBcpcntH jmaMcrpOM 
7(f°^MM npn npoTflnreaHHH aaroTOBK* m tpy 15 
6m c jptaMerpoM OTBCpcnw 67 mm r Tonmn- 

HOH CTCKKH 10,5 MM, MaTCpBBfl - AHpKOHHH- 

hho5hcbmh emiaB MapxH 3—125, 

O6pa6onca nporoBOAHTCH Ha BcpxracajibHOM 
npcccc MonenH n-6350 c ycwmcM 100 tc. m 
HncrpyMCHT saKpcniwcxcH b BcpxHCH Tpawp- 
cc npecca, orBepcme b xpy6c paaaaJor na 
paaMep 7(f°P$a* c na6opOM paGorox 3JiCMew- 
tob x. napy^KKbiMH ahbmctp&mh cootbctctbchho: 
67.50; 68,75.7035; 70,55; 70.06 ♦ 70.08 mm. 45 
ripH o6pa6oTxc KapymojH ARaMerp Tpy6w yBe- 
jDnKBacTai no 90 mm, ynpyra* ycajoca coctbb- 
jwct 0,47 - 0,52 mm, Bcmrnma ynpo«mcHHo 



ro cnon - 1000 MOO mkm, FlpH ABH*e- 

HMH MHCTpyMCHTa B1IM3 npH TlOJlXOAe K BCpX- 

HCMy Topuy saroTOBKH 5 b urTOK nociynaci 
CMa3o«iia« )mnKOCTi> (Maoio HwziycTpHa/ibHOC 
20-30), KOTopan HanpaBJiaeTca icpc3 pswHanb- 
in»ie OTBepcTHA b onpaBKC k panHam>HWM na- 
3aM Ha Topuax ncpBoro ne<|>opMHpyiomcro 
3ncMCHTa. npH nocncayiomcM abh)»cchhh HHcrrpy- 

MCHTa BHH3, UITOK ncpCMCUiaCTCH BBCpX H 

nooicAOBaTcnbHO pacnp^nenaeT CMasoHHyio xowr 
Kocrb K fle(|>opMHpyiouiHM DneMCHTaM, npn o6» 
pamoM xoflc HHCTpyMCHTa uhok B03Bpamaercfl 
B HHXOtCC hcxohhoc nono)KCHHe, neTajib H3BJ10- 
KaeTca H3 onopHoro cranaHa h uhkji noBtopji- 

CTOI. 

3KOHOMHMCCKHM- 3<t>4)€KT OT HCnOJIMOBaHJW 

npennaracMoro HHCTpyMCHTa npn H3roTOBneHHH 
KOMiuieKTa ncTUieH na annapar cocraBJWCT 

50 TblC py6. 38 CJCT yMCHblUCHHfl npKnycKOB 

npH oKoinaTCJTMioH ofipa6oTKC H saMCHM one- 
pannn pacro^n OTBCpcnw Ha flc<J)opMaiwoH- 
ho« npoTHrHBaHHc 6c3 chhthh MCTajina, 



OopMyna H3o6pcTCHHH 

HncrpyMCHT &ia xojioahok pa3naqn rpy6, oonep- 
3Kamnil nonyio onpaaKy c KacaxemruMH na net 

(^OpMHpyiOQZHMH 3JlCMCHTaMH, B CTtHXaX KOTO- 
POH BMnOHKCHbl paOTaJTMTWC OTBCpCTHJI, B HB 

Topuax Aei)>opMHpyioumx sneMerrroB, o6pameH* 
Hwx oirjHH k flpyroMy - paiwajn>HWc na3bi, a 
raxxce hctowhx pa6o*efl xchukocth aim noAa- 
qn cc b o6pa30BaHHbie OTBCpcnw mh h nasaMH 
xanajTW, o t M a » m h h*c « tcm, 
trro, c ucjan noBwuiemw xanecTBa o6pa6otKH, 

OH CHa6)iCeH CMOHTHpOB a HHblM B nOJIOCTH or*- 

■ paBKH c BO3MOXHOcn>i0 occBoro nepcMeweHM 
noHNM uitokom c nopwHCM, na HapyxcHOH no- 
BcpxHOCTH KOToporo BbniojiHCHa KOJTbUCBaii npo- 
To«oca, cocAHHeHHan c nonocnw unoKa h c 
oahmm H3 paAHanbHbrx oTBepcniH, a noJiocn> 
urroKa coezorHCHa c hctomhhkom pa6oqcfi xaw 

KOCTH, B KaiCCTBC KOTOpOM H010nb30BaHa CM3- 
3bIB810ZZiaii XHAXOCTb. 

HcTO t £KHKH KH(J)OpMaUHH t 

rrpKHXTbie bo BKHMaKHc npH 3Kcnepm3e 
1. ABTOpCKOe CBHACTC/lbCTBO CCCP N* 614862, 
Kfi. B 21.0 41/02, I3.U.76 (npoTOTHn). 



BEST AVAILABLE COPY 





Pw»KTop .. B. JIaaapcHKd 



CooraBBTcnii M. KaimTOHOB 

Tcxpefl M. PCMMC KoppCKTOp r. PfclilCTHHK 



3aica3 7095/1 2 THpaac 845 flonnHCMoe 

BHHH11H TocyflapciBCHHorb komktcm CCCP 
no neJiaM ioo6peTCKHH m oncpunoi 
113035, Mock b a, HC^-35, PtytiiCKa* Ha6„ A* 4/5 



On/wan linn -HaTCHT-, r. y*ropon/ ysu npoeKTwa*. 4 



- ■ *:*« 




BEST AVAILABLE COPY 



Union of Soviet 
Socialist 
Republics 


SPECIFICATION 
OF INVENTOR'S 
CERTIFICATE 


(11)959878 


[State Seal] 


(61) Inventor's certificate of addition — 






(22) Applied March 5, 1981 

(21) 3256044/25-27 with the attachment 

of application No. - 


(51) Int. CI. 3 
B 21 D 41/02 


USSR State Committee 
on Inventions and Discoveries 


\Zo ) r nonry - 

Published September 23, 1982, 
Bulletin No. 35 

Publication date of specification 
September 23, 1982 


(53) UDC 621.774.72 
(088.8) 



(72) Inventors L. S. Chirkov, A. A. Chertishchev, M. I. Plyshevskiy, V. A. Rassadnikov, and 

R.N.Kudelin 

(71) Applicant — 



(54) TOOL FOR COLD EXPANSION OF PIP ES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1], 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 ^m. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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